A novel gene therapy vector based on hyaluronic acid and solid lipid nanoparticles for ocular diseases.
The introduction of therapeutic genes in target tissues is considered as a novel tool for the treatment of several diseases. We have developed nanoparticles consisting on SLNs, protamine (P) and hyaluronic acid (HA) as carrier for gene therapy. Stable complexes positively charged and with a particle size ranging from 240 nm to 340 nm were obtained. Transfection studies in ARPE-19 and HEK-293 cells showed the versatility of vectors to efficiently transfect cells with different division rate, widening the potential applications of SLN-based vectors. In ARPE 19cells, the incorporation of P and HA induced almost a 7-fold increase in the transfection capacity of SLNs. The CD44 inhibition studies suggested the participation of this receptor in the internalization of the vectors in this cell line. The intracellular disposition of DNA showed that the HA is able to modulate the high degree of condensation of DNA due to the protamine inside the cells; an important fact, if the vector is uptaken via non-degradative endocytosis. Besides, the therapeutic plasmid which encodes the protein retinoschisin was employed achieving a positive transfection in ARPE-19 cells, showing a promising application of this new non-viral system for the treatment of X-linked juvenile retinoschisis by gene therapy.